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｢統計物理ワークショップ｣
Sinceingeneralagivenenergyleveldoesnotnecessarilyhavethisperiod(itmay
havealargerperiod),Wenaturalyexpecttheemergenceofspectralflowandlevel
crossing･hparticular,energylevelsmayberearrangedas中xor◎ychang阜Sby1/q･h
Fig･2,weshowthespectrumof3×3with3anyons(0可β)asafunctionof中x･hFig.
3,weshowthegroundstateenirgyasafunctionof◎xand◎yfor3×3with4anyons(0
a/4)system.
6.FractionalQuantumHalefect
FinauyletusconsidertherelationofourresultsforthetorusandtheFQHefect.
Wh entheLandaulevelfilingisv=1/q,excitationsofthesystemarequasiparticleswith
Chargee書=e/qandstatistics0≡7t/q.merearetwotypesofgaugeinvarianceinthis
system.Theperiod◎o*=hc/e'impliesthegaugeinvarianceofthefractionanycharged
quasiparticle.Wenotethatinthiscase血eperiod¢o'/q=¢ocoihcideswiththatfor
gaugeinvarianceoftheconstituentparticles(electrons).Usingtheargumentthatthere
aretwokindsofgaugeinvariances,wecandiscusstheFQHeffectinthewayof
Laughlin[9]andHalperinl10]fortheintegralcase.AnargumentfortheFQHefectby
thegaugeinvarianceforelectronswasdiscussedbyTaoandWul11]andbyThouless
l12].Wetreatitintheanyon'spointofview.Letusassumethatthefermienergyliesin
agap･¶leFQHsystemhastheproperlythatwhenweincreasethecentralnuxbyA¢≡
◎書,thesystemretumstoitsoriginalstate.htheprocess,exactlyneLecEronsare
transportedacrossthepotentialdiferenceVx.(Noticethatthetransportedparticlesare
notanyoTWbuteLectronsbecausetheanyonsareonlyquasiparticlesintheFQHeffect.)
ThusthechangeinenergylSglVenbyAE≡neVx.Weuseaformulaforthecurrentby
ByersandYangl13]Iy=C(AE/A¢)･ThisimpliesthatHallconductanceis舟actionalas
cFxy≡(n/q)(e2Al)･
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